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signal is reproduced. A smoothing unit (4) converts the first LPC 
coefficient into a second LPC coefficient by performing spectral 
smoothing process, when noise area is detected by the noise area 
detector. 

The second LPC coefficient and the existing signal is fed to the 
LPC system filter and reproduction is carried out. Then, reproduced 
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fundamental frequency component which is used in smoothing process. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To suppress a nuisance reproduced sound due to a 
spectrum smoothing processing in an encoding and decoding method and in an 
encoding and decoding device. 

SOLUTION: In this method and device using LPC (linear predictive coding) 
coef ficients, a first LPC coefficient .alpha. (sub 1) is calculated by an 
LPC analyzing part 1 to detect whether a noise section or a speech section 
by a noise detecting part 2, and in the speech section, an input signal is 
reproduced by inputting the first LPC coefficient .alpha. (sub 1) to an LPC 
synthesizing filter part 3 together with an exciting signal. Besides, in 
the noise section, the first LPC coefficient .alpha. (sub 1) is coverted 
into a second LPC coefficient .beta. (sub 1) expressing a smoothed frequency 
spectrum by a spectrum smoothing part 
emphasized by the smoothing processing 
inputting the second LPC coefficient .beta 
to the LPC synthesizing filter part 3 
signal to a spectrum attenuating part 5. 
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tt**»*s»w*ixfc»-&, ^ (9) izTF-rzoftrng, 

n) 4- s 1 (n- 1 ) ] - (9) 

[0 0 5 0] 3U*^EPri]#ffi^»£\ ipfb. B^EPflfc 

s^mn i 4 £ h^u®^^ i 5 1 Amwttzmwz- 
[0051] -zzx\ hfrW-mtfam&tifWimz. 

(1 0) 

P^^fcfj^ ^D7u»a@ (cfett g offi 

^ co7 u-A{c»(t53psfb««g j J*. 3t d l) tcj; 

[*4] 



/- 



D 



(J<DJ 
(J2.D) 



[0 0 5 3] X¥-ffiik9&m^J:<Qmt>ixZ l m2<DLP C 
a j ' (k)= gj k -aj (k) 



(11) 



j ' (k) (4, 

- (1 2) 

5<7 So tgoT. ^^IKra^feSi^EKiC^tLfcia^©^ 



(S) 



¥fffl¥- 10-83200 
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u— -Mco^Tfi, jzCD^^? b/isfrhifc* \z¥-&te^ 
bfrbtt&i: 5(-^{fcU D 7 A£JL»(i5p»{t 
ff*gi KtfcofcspS*;*^ F/uirftSo -tixtcjio 

t-*>*9 , 13 3 1 m—n-tir&m-uft&TFL* 1 5 a 

aiftWRftSI*^^^^ 15-1-15- 
M^feftS^^^ S W 5 , SW6li, »1R 

tf*«otX^^ 15-1 — 15 -M£rig 

[0055] m^WLf— ^iiov^to»?iE:ra, 

Pfl ^« ?£o"C, ^>fyf@8SWi-sw4S: 
jk^S^^ LPC^7>fH3i 3f;:J;5IS4iff-^ s 

1 (n) (om^^mm^ mm<Dm3 i^atfes^ 

[0 0 5 6] C<7>^J£0^jfitr»^Tte. h/U« 
ft£tf 15a ^IfOl/^^^^^ h^«S« 1 5 
-1-1 iitRfiMRKcfc <9 5StRU 

5PI <9 (D^S t ^ 6 H 1 1^ o 1 o ^ 

[0 0 5 7 ] SfcS^tt^*^ 
5-1-1 5 -MSrKJtT, WftSt^OW^^fflt-^ 

[0058] m5&#mw<nm3<DmM<nMn<nm>wm 

h:7^/U^gf$, SW7, SW8(i^>f y^lHlK-CfcSo 



14 



70 



30 



P(zJ = 



i= 1 

p 

i = J 



SW7, SW8 iC «fc <9 tti^ff-S- s 3 (n) ^tK^K^^ 
/U*S|5 2 ll^A^U J6*Era-Cfi^>f y^lelKSW 
7, SW8{:i: <9/i<^ h7^yu^gs2 l 

[0 0 5 9] CELPMCfti^n^i 1 ^^ ffl 

^ h/M*. 0UxJi. Hi 1 M^-T J: 9 i-. *tg<z>fc 8 — ^ 

s. 

[0 0 6 0] i^J; 3 ^tT-ttf^i^git^l) 

[0 0 6 1 ] — fttc h:7>f /l^SBte, h/u 

f#/&£;H6o Z.<0^^<^ h^S8ffi£:7-f /u^fi, h 

[0 0 6 2] hyufiJK^^/U^ £ LTIi, 5£ ( 1 

3) <omm%iy ^ «:/h^5 z t&x-g £<, 

[*5] 



(13) 



[0 0 6 3 ] 1^ (13) a i fi, LPCd 

(-(L 7i =0. 5, y 2 =0. 8 <b-r^^<bt^J; 9 , 
P2 ( z ) = 1 - a z _1 



50 



(14) {ct^-TJ: 5<cfBfi*7>f yu^Srfflv^Sci: fcT* 

(14) 

[0 0 6 4] L**L. HftaiO^^ K7>r/u^SP2 1 (i, 
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[0 0 6 5] -tr-C, Jt^EP^l-^Tf*. MyfB 
SSSW7, SW8CJ;ot^ h:7>r /u*g|5 2 l Sr^OtQ 
KtU h/^iSl SOtH^if-^-s 2 (n) 

>f y^lHll«SW7, SW8^LTHiM^s5 (n) 

-x-r ^fiH]sssw7, sws^iot^^ h ^ -r ^ sis 

2 1«tl, ^om^ff-^s 4 (n) 
SW8S:^LtHlMts 5 (n) £r-T£ 0 «ot, * 

tfs-c#, xirffEPfl-eti, Kf±^§^^^)^^M 

[0 0 6 6] @6*i*5SW0^4<Dmfi<7>JKffiOBiWig 

C^WSIS, 3 2f;fc££#|KP^m£P, 33{iLPC^7 
^/U^g[5, 3 4 ttx^? h/^m^, 3 5 fi^-<^ h/U 

«ssa5, 3 6 ^is^-^*, z 7 amftn-^m. ss, 

3 9\^y^>mmu. 4 o ctanatas, 4i, 44^7 

>-*3E«i*|5, 4 2 las^fl^ST-flsSB. 4 3f*R#«£ 

3»a?*^SB. 4 5, 4 6 fi^V ^S^HfcSR, 4 7*1111 

[0 0 6 7] LPC#Wffi3 1 £«^EPfl«mffl5 3 2 «h 
L PC^7^/^gP3 3 £.X-<^ h/l-¥vt£&3 
^ K^WSESR 3 5 -ttL^ttiaiOLPC^Wffl 
1 tJS^EWl&m*^ £ L PC^7-f ^^SP3 

[0 0 6 8] A>Wf s ( n ) li, L P C ^#f35 31i 
»WEra^llJSfB3 2 t*D*a54 8 ttCiJDXLbiX. *6^E 
RiH&fctlffl$3 2 1*. SS^co^^snSJt^EPfli:^* 

^ffl^^^SSWEPfl^W^i-sct^-etSo *L 
t, z<o»*Effl*W»3 2tzJ:S : S : ^/ai*EWw« 

mis***, n-^itf- 9 izttM s nTH-§-{fc3se«']~e 

[0 0 6 9] XLPC5>tffSiS3 Mi, EllCDLPC^W 
(C*Mt-rS fc<0-e*>?). SlOLPCSSai (i 
= 1, 2, - • • p) (p=»W&3S) £*#>6o X* 



O) 0-8 3 2 0 0 
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y^-EI&SW 1 — SW4 fi v *l¥EPA«fcii8B3 

^^s^^on, ai^EPflfis^uMJ-eje^fe 

[0 0 7 0] Sot, 917 U-A^^EPe^^i3\ 
LPC5*W£&3 l^fe(Z)gl©LPCffitoi 
-***»4 l [z.AJj£ti, X»*EBn^>»^li, SSl 
©LPCftftoi i***^ hyu5p»SB3 4^A***t. 
¥«<b&S£;h,fcSS2<E>L PCSS^i (i=l, 2, 
JO • • • p) — ^tfeSM l(CA^f^tl5o 

[0 0 7 1 ] CELP*^f^f^>XrA« 
v^Tte, L PC««S:*#ft»«ffll-eiSLftJt*ttf/i: 

<k&ftZ<D&-&tfyX~$>Z> 0 Sot, rcoH^o^flg^ 
SH^Tf*. *^lft«P4 1 t^J: <9 LPCitai 

*Slt««ki (i=l, 2, • • • p) lc«*t5» 

^^^-To **3. CC^S#t#^ki CO^^t9(C LSP 
^ (Line Spectrum Pairs) £fclfc^<£>ft!lC?V^ t< — ^ 2r 

[0 0 7 2] *—?m&n4 1 K*H^T^«li*ix*: 

-O^s/^^ttf* Index 33&S£/3t£*U 

-o-^y index 3&m-£ritmwm^fcmis 

Index 3d*P>S3t««<7>iS?*^{t:fil:ki ' ( i = 
1, 2, • • • p) ^tfeffl$4 4KK 

l^T^i^Hklffiki ' d^LPCffiftvi = 
^ 2, • • • p) tC^^LT. L P J&y ^ /l>i?%<>3 3 

(CA^J-r>5o 

[0073] ^t, m*Htmnmzm\,*xi>. siil 
yb-f ^^wa index zfrtbRfttm&m&wk 

^Htttki ' ^f)^7^»^^M(a^LPC«7 
i il» L t L P CM7 ^ /U^SCA^t 5 ^ ^ 
-6^6, W-^ft3fiB«Ji:«^taSB«4:<OLPC^7 
-f/i^fflSI*. |^CLPC«ftvi ^rffiV^T^^ff-^s 1 
(n) (n = 0, 1, 2, • • N-l) (N = ^U 

[0 0 7 4] Xa/Efa-JNS 3 6 J©5fe(75^ u — ^^fe 
W-^iKa^p (n) (n = 0, 1, 2, • • N- 

l) ii-Si:. C^3S^^^tH^ P (n) izy-o-m 

so m&z 8icx ^om^^f^ ^^m^tzm^e ( n ) 



(10) 



l¥l 0 -8 3 2 0 0 
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LPCSftvi t«ffiSix5LPC^7^/^!f|i3 3 
t-A^ LT^L, Kll^-sl (n) £*#>6o 

[0 0 7 5] *7*KIB^»-&tt, lfdt«*s 1 (n) S: 
*D©g(54 8 — s3 (n) 4: LT A^ L , A* ft s 

(n) £<7>H#&#«>TK^ffffiffl5 4 7(^A^-r^)o X 

e pa to . n^m^s i (n) h/u® 

2 (n) i:U :tlrtia4 8^s3 (n) 4: LTA 
^L, A^ff^-s (n) £<7>S#&#fc-CKllffPffiSl5 4 70 
7tc:A^-r^o 

[o o 7 6 ] »WEPflK»i*-a*. mm<ox 0 

(9, rcD^-<^ K/U««a5 3 5 4rl^C#+£0;*-<^ h/P 

^ hA'«^*BS:tf->4: LT, h/u^FftSBd J; 9 

[0 0 7 7] h/U«SS|5 3 5 HijaiCO#||^c^ 

5iiM#5 B X^V K^*:7>f /U^W/^SrjSffl-t- 
[0 0 7 8] XKMf¥ffiffl54 7 dJH^Tfi, A^ff ^ s 
(n) *4 y^lHlKSW4 4:^LTA**ttS«-§- 

s3 (n) i<o»SS&. 3--^ y y Kera^KJES^tt 

[0079] ia^#«3 6^bia5fewaem#s:Bi*9 

7 ? (mm??) &tkm-tz>o i<oti7^ft ^ 
5^*«« i n a e x 1 1 Lxm^-ikmwm^fc&zti 

4 5 6^ct <9ffiT-fb£nT, -O^y^^tSa Index 40 

[0 0 8 0] JLWKn^mz 7(i, L^tO^f?-^^ 

^(Ig3 6^P>^fibjSft-§-(CS^<l¥fefS-^s 1 (n) t 
XMB^s (n) b<Dm&&.?—#ybm&ts (n) 

x (n) icmm^y^ >%mcxmbtitzm-$=r$:, lp 

C-&fiK7>f /u^ffl3 3iCA^LT^h^{f^s 1 (n) £ 
[0 0 8 1 ] =gj*E.m<Dm&&. w<7>fS#s l (n) £: 5tf 



s3 (n) 4: U X$t^EP^4i^f3\ {f^-sl (n) 

^■tirfcft-^ s 2 (n) £s3 (n) 4: U C(Os 3 
(n) (Dff-^4: ^ — y y Mf-^ t g (n) 4:<rc^£5fc 

^-yyhfiftg (n) t<Z>»S***5o tit, 



ssaai*??-?-^^ h/KD-r yfy^^wa i n a e x 2 

[0 0 8 2] XftiSSt^iRF-?-^^ Y?V<D^f^ >G X fj\ 
y-T >ft^Hbgf$4 6jCj:i9»^fkSn, 7*5^* Iff 



\3 7 tmzmfcft- 



«t 9 , iSlSW#iK^<b>f >y">y? IndexlC 

>7*iy?xmn I n d e x 2 ic^ o fcfta*!*??-^ 
h/i^S:Slf9 UBL. >x r y ^J*tfffR I n d e x 4 

^ I n d e x SiCj; 0 SSWtf-^tS^ VGi 

[0 0 8 3] ffiot, AM^-s (n) E PA 

^liLPCMI-.t'Jibntll^LPCftftai 

X»t Kffl^S'&li^Sftffil Lfc» 2 O L P C 

[oo8 4] x^EPflt^EPA^i&s^n^njtRW 

(i, ^^EP^t^^^^^^S^LTl^^^^^^^ 
ib, ^EPpl^bSSiPEPBlt-^bLySiB*^, ^^<$ 

[ooss] t-x\. m^it^SL<om^<omm'<omm t 
$t5 0 sp^>, *s<? h/i^vtas 3 4 i^^^r, »ico 

LPC««*^5 0 C<0¥»{kffi»g S: 1 (Cfi<5tt5 
8, tcCO^^^ h/ufcifiv^^^ 1-^4: <C SSI^O 

{b««gS:^PflW{-^ft:*-fr5o ¥'M«g 
SrW^fflo l ^P>*J*fiS^gi ^T'D7 u-ASctc^fc 
o t E*«J -5- 4:355 "C# So 
[0 0 8 6] ^n^J:o-C. ^^EPA^-'b^^EPA^^ 
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[0 0 8 7] 17 ia#3g0i0>8S s <7>Hlifio?gfl8<oRWig 

"Cfcf?, 0 6 W-?-f*ra — Sf|55>S:^L, 3 5 a {i^ 

^ h/uSc«Sf|5, 3 5 - 1 — 3 5 -Mf**^ h^«* 

Si, SW5, sw6t±*>f 3/^EiKT*feSo 

[0 0 8 8] *s<? h^$LMU3 5 a fc\ -^ti-^tUliS 
ftiRFttOS^SlSK^^^^ h^«««3 5-1-3 5 
-M^ifi^, s/^EIKSWS, SW6 dizoTiltR 

hois u^^^^a^aiojaftft^ttwis^^flFffii- 

[0 0 8 9] *:t\ IRffia^^ot^^yflHlKS ^ 

W5, sweML, m^\Kmicm^xx^ *y^m& 

SW3, SW4 M «fc (9 h/U««ffl5 3 5 a 0S#J#j» 

[oo9o] isiRW«*i, ff^wftstw^asic^t 

[0 0 9 1] #3SWfi, mJiifi^#^^CO^|fi{^(7)^PB^ 
£;h,£ f*fc< , 

^-efcD, XiuaiOC E L P#5£<Z5#--C&< , LD-C 
ELP (Low Delay Code Excited Linear Pre 
diction) M^VSELP (Vector Sum Excited 
Linear Prediction ) ^it^<0 L P C t^§Sc ; £r^^J±i-r 
[0 0 9 2] 40 
«±R9!LfcJ; 5 LPC 



WBB^Pl 0-8 3 2 0 0 
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^EBajcft^rtt, SlOLPCSftai Sr. JB«*^ 
LPC«»0i t It, L PC^ric^-* ^«5fc:, afi 

[0093] x*^<? hfrW-mmzteifzw-ffiittQimi: 
[0094] xm^-it^^^x, A^ikm^&i&m-tz 

[0 1] **^(Oil3SiftMllT*fc6o 

[12] ^Wfjiis^w**^ h^-e*>5 0 
[13] *&m<o$5 1 <z>HJfi^?gll6<oiJi^llT*fcS 0 

[14] *?sww»2<z)^ite(75?gfi(0Rwiar**)5 0 
[15] **M^»3onjfi(^^oKwia-e*)So 

[16] *^0^CO^4<^^cO^S^t^P^lT'fe^ o 
[17] *3SM^»5 0^1fe(7)?Kffi<OlftKia-C*)5o 
[18] CELP*S(7)ffiWi-Cfe5 0 
[19] ^M**^ <#*rl8 3 0ms) "CS>5 0 

[110] ffiW**^ h/u 120ms) T*fc 

[111] J^StS:*^ — #JcDf&^lT*£>£ 0 

[112] ^pm-fkmT i: « t (D^m^-x^? VfrXthZ* 
[IftwRB] 

1 LPC^WSii 

2 «fsnttu» 

3 LPC^7^/^Sf|S 

4 f*,np»a$ 

5 h>MS3gffl5 



%?M^1 0-8 3 2 0 0 
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